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Abstract of JP7142169 

PURPOSE:To maintain the 
stable white luminescence 
characteristic over a long period 
by laminating a blue 
luminescence layer and a green 
luminescence layer In sequence 
from a positive hole 
transportation layer side on an 
organic luminescence layer, and 
providing a region containing a 
red fluorescent dye on the green 
luminescence layer. 
CONSTITUTION:Conducting 
layers 2a, 2b and a positive hole 
transportation layer 3 are 
provided on a substrate 1 , and 
an organic blue luminescence 
layer 4 is provided on the layer 3. 
The layer 4 is made of a 
compound capable of efficiently 
transporting the electrons 
implanted from a cathode in the 
direction of the layer 3 between 
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electrodes applied with the 
electric field. The compound 
having high electron implantation 
efficiency from the layer 2b and 
capable of efficiently transporting 
the implanted electrons is used 
for the layer 4. An organic green 
luminescence layer 5 Is provided 
on the layer 4, and a compound 
having high electron implantation 
efficiency from the layer 2b and 
capable of efficiently transporting 
J the implanted electrons is used 
I for the layer 5 like the material 
i used for the layer 4. A region 
j containing a red fluorescent dye 
I is provided on the layer 5. 
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1 

lW*«5l |5|— ^ig±tc7^-r ^ r-7 h >; ^';^ls]SS 

[0 0 0 1] 20 

(r)Xi>i>o 

[0 0 0 21 

[fie*oi$?i?] eesfe, »ms<om#iS7t (ed ^^-t 

S, CaS, S r S^IC> ^j^t^'-ll'T-*-?) M n ^^±^ 
7C?g (Eu, Ce, Tb, Sm^) i V--fLtzi><r>i)^ 

1 ) "Smmwi-h^-s.^^ (50-ioooHz) , 

2) mmwE*^^^ (~2oov) , 

3) vA'ij^-itii^m. {m~^^i)^fm) , 

4) S3HES*[ig&«7)=r;«. ^;^»f?i5v^ 

[0 0 0 3] L*»L, iS^. ±IBPu^M,^[<05fc&<07'w<4>> 
*1lie»ffil«:ffl</»7t E L?!??^<ora**»fT^tt* J: -? tC'io 

T 5 > e> ^j:h^msE^im-Am t S - 1: K 

*K:»t7t*lSmi^|&7fe^^^<OR% (A p P.I . P h y 
s. Lett., 51^, 913 M, 1987 ^#8?) 

[0 0 0 4] LT, 
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2 

mn-ri>->i^tLX. m^-^^^^X-'irn Z.t-f)^^m^ix 
Tv>*;&f (4fBB¥3 - 1 8 7 1 9 2-f-iJ^#ra) , 

[0 0 0 5] t ^-oo:^)Si:L-C, efe|&3!c^i^/&»'b 

(oit^ij'y-y < n^9-i:m^^xm. m<om^\.z» 
it^^ i:*^#x.'b*t'&o c:o:^aT-(±. efefl3fc-t-6* 
ISI|#%7lc^?-*'£-gt:-i5^75^ t^jfeO'T ^77Jl-;^ 
>f:+^-cabof^ (!|fK¥4-8 8 0 7 9-^^:f«, 

5 - 9 4 8 7 5 ■?-^rffi#BB) „ 
[0 0 0 6] 

[^^^Ti^^jfcLJ:-? i:-r>&|fS] «ri£fiO J: 9 t-, 
(± a fe»3t 5: -r -5. *-tS^#l&*^^^ i:)<?v-7'f;u^'- 

1) %jfcJai$3J«j5:<, SS#K*«ffc>ti^v^ 

2) *S, ?i^fe<o#l6i65*«w/N'9>;^*»t ijiz< 

v\ 

[0 0 0 7] ±a<75SS;J»e>, 
[0 0 0 8] 

[i*)S€r»^i--5.fcie>o¥gi ^^i^mm\t±tz%mz 

< , efel67feOfe/<9 > ;^ S: i: •) ^ 

[0 0 0 9] E|Jt>, 3f:|£eg<?)Si-(±. 2fe«JilC, fiiffiS 
UTif€(c J; ») $ *t/wiE?L«fe5l«B. t^*«l&7fe« 

< 1 1 ;t 1- ^ is^si^-e* o T . mmtitm 

»ijE?Lf&^IS1Sil*»c>Wfe%7fc®. 
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3 

[0 0 1 Qi ar. ^m^<ommm^^itm^immit 
mi:m^6^^~m-tmmmx'^io. mmm.. 2 a. 2b 

(0 0 1 U ^l±tZ(i^m^2 a**Ktt?>tt^75^ 

rmi&i'^^ititX-^i) (Appl. Phys. Let 
t . , 6 0^, 2 7 1 IH, 1 9 9 2^#ra) „ _hfBo 

±, *ft U<»±8 0%JJ)L±S«t--5.wt*«Slt L<> 
<r>m^. m^ii.. 5 - l O O O n m, »S L < li 

1 0-5 0 0 nmrnmr-^io yf^mmv xy^^m^um'^ 
m2 ai±^i ti^-- e<> j;v^o 

[0 0 121 mi\ZmLtzmt^\t. SlS)S2a{±i»S 

-60 «1i^2b(i^S (*v-K) i:LT> 
I65t^4 U^^*i£A1-^S«iJ^«^w1-» 2 b t 

LTfflv»ib*L*#J|^-J±, liiriB«ISS2 afflO*tiH.=&fflv> 

•e*tf,<;5-&-^*»fflv»<b*t-&<, 2 b OIR/Piifi-Sr, 

«1g/i2 a i:ra;m-e*);&o ttz. Emcj±^LT<±v»^: 
2 b <r}±.\z § <b 1 t ra«l<o2&«^8a 
(t-Sdi: t-e§*o tIL, «I5'S2 at 2 h<r>'pij:<t 

*o C:<OCt*-e>, iSI|S2 a t 2 bO-:^{±, 10- 
5 0 0 nm<0|R)?T?*-5Ct**»t L<, SiiiiOfi.V> 

[0013] 2 a <0±ICUIE?LI»j£« 3 ;»t1glt 



(3) 7-142169 

[0 0 141 wC0J:T5riE?L*feillfb'^%t Urti, Wx. 
If, If^BB 59-194393 -^-^Ij^. ijtgllf fl=|5 4 , 
iO 1 7 5, 9 6 0 7K:ll#f^^S 4 , 9 2 3, 7 7 4-^a 
jr^illfgfries, 0 4 7, 6 8 7-f-^lIfeiK:?*tTv» 

N, N' -v7j:.^;v-N, N' - (3-^^;W7 
i-;u) -1, 1' - lf-7j:.-;i'- 4 , 4' -vT? 

1, 1' -tf;^ (4-v-p- ^•;;^T^y7J:.- 
;^) v^rn^^-tj-v, 4, 4* -kf^ (N- (1 

5 4#g§¥2 - 3 115 9 1 -^^^^icie^s 

itrv^^V; K7y>"fb-^©> *gl?fi^l^4, 9 5 0, 9 
5 0-tii«Kcf5«$tlT</^-S->7**>ft-g-!K), ^f-^' 'i 

20 K>fl:^!|^*34f^if«b*i.;s,o i*i.c>ofb-&!^i±, *a-c- 

rtiv^o Jii£0'fb'&5&J':«.m-, -i^u k'-;^*-'^>'^'y- 
;^^.-K'; ->-7> (Appl. Phys. Lett. , 5 
9#, 2760 K. 1991 ##BB) 

^-If'btl'l.o 

[0 0 151 ±M<r):^m£.i\M^mAitmMmi)Z>^^{t 

S^lg^fttc J: •) irfsaSEise 2 a ±uaei--& c: 1 J: 
Jg^b^!^ S: 1 aXI± 2 aJ.JL± i: -£-^1- i •) iE?L<0 h 7 ■> 

L, l£«LT*1g«iE?L*6^^e3«:fM-r*o ^^^^V- 

<, 5 0£g%J^T*'*ffS Lv>o 
[0 0 161 ^E^^«jtoJ^-&t::(i. illir, Jfr«iE?L*& 

40 SfrtS:iia'5^X^'i?>7't:-l 0-«To r rSSlcS-CS^ 

(#R¥4 - 3 2 0 4 8 4-^^«#ra) , ^> /yj,j 
VSIS«:SI^^*'<> V7xy Vg|3J#: (!|*ia¥4 - 1 
0 6 9 7 7-f-#HB) , 7 (!lf®¥4 - 1 4 4 

4 7 9-?-#ra) 1 0-3*-^, i Ol:S%OiftJK-C K-y 

50 IE»tt*Ct**^i6-C**, 
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[001 7 ] iETLfnJH® 3 <r>mmi. iifir> 10-30 
0 nm. W-t U<Ji 30-100 nraT-*-5o ^<OX o 

m^^hixho iE?Lf&^e3<o#iftt LTJi, mmit-tm 
[0 0 18] iEimMm3izm^^hfii,mmumtL-c 

0-300nm, »*L< (130-100 nmT'**o 
[0019] iE?L*fe^)i 3 0±(:il*^Wfe%^^ 4 

t**£-5T*-5o -f-fO^tftl-tl, '^=f-m.^t!ii^±^ < . 

[0 0 2 01 ^(DioKf^n^imz-rmutLx. ria 

2 7 4 5 2 •^#BB) ; 
[0 0 2 1] 

l^bil 




70 



* [0 0 2 21 {^'p. R' ^:V^LR« (±, #>^attU, 

T-»uy-;u^, r'jn^m. '>rym. riym. t5 K 

<±^#^1S5^a3l«r^L, MI±Be, Zn, Cd, A 
1^ Ga, In\ Sc, Mg^ Ca, Sr, Co, 
CuX«iNi4r^L, n (± 1 ;*»<b 3 i fOSSfcT* 

(B2t:ffc^^iS, 1162M, 1 9 9 2^;fZ-m^m, 
62^. 1015 H, 1993 ^#BB) ; 
[0 0 2 31 
[ft 21 



20 



50 



40 




C>Ch 



CH- 




[0 0 2 4] {^^. R9 ^v^LR'Mi> 

m-To ) . 7.^'j;UT^ h (Ap 

pi. Phys. Lett., 61^, 2503 M, 1 

(B:*:<k^^^te. 1 5 4 OK, 19 9 1 ^#15?) ; 
[0 0 2 5] 
[ft 31 




[0 0 2 61 i^^^ R'3S(/R^Mi. ^^ajtiC. t [0 0 2 71 

v^^'n^^^vyi/lfcoT;^^;^^. v^nr ['ft4l 
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(5) 
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8 



>15 



Rl6 



[0 0 2 8] (^tf'. R'5Sti^*R^6(i^ #>5r3ffitt(C. t 

Ji^riymmi:m-to ) . 7:/>^>3£l&fg«: (Jp 
n. J. Appl. Phys., 32^, L511M, 

1 9 9 3^#HB) , Ttm&^izm-trj^^^^^i^mi^ 

inmWS-l 9 8 3 7 7-^^:^^. #ra¥5-2 1 4 3 
3 2-^^}:^#HS) ; 
[0 0 2 9] 
lit 5] 



AhO-Ai: 





J 2 



;^;i.'7^^;w^, :^;^:^'-;^^^'>S, v:^ iUiK- 



10 0 3 1 ] 
[ft 6] 




[0 0 3 2] (j5i;4'> L' Jtv^LLS (i, #>^ffljtiC. 
TfC^jf^^-. ^^&1 - 1 20^ft:7K^S«:^L. t 
L2 . L2 i:L3 <±5:v>U*S^UT5^S^^JFMLTv^ 
rt) J:v^o ) ^75^^«f?,ti;&o *t8Wfel&3fc«4<7)iK/5 
ti. M-^. 5-200nin. »iL<(ilO-100n 

[0 0 3 3] mm§kitmi>^miEiimmm tmm<Dyj^ 

(J. Appl. Phys., 65 3610 1 
9 8 9^#B3) {.^^^-Qh^o K-yi-^Wfe^*fe3R 

^>v^^ ';-t>, ^^v'T > h7-t>. / 



10 



20 



30 



40 



50 



(4, 6-vV^;u-7-Ji^;^^-7«j >) , 
339. i5^-T»;>47 (7-v:i^^;i-r ^ y-4->^ 
^WiJ'-T'J^) , i:^v»J>4 6 6 (7 - vJ-^^ur ^ y 
^'J>) . !5^-7U>13 8 (7-vV^;l/7< y v^o 
[c] , ^•TV>4 (7-liKn^v 

- 4 -y ^;Ui5^T'J >) , ^•r'j>480 (2, 3, 
5. 6-lH, 4H-X h^t: Kn-8->^;u^y U 
vV-<9, 9a, 1 -g h>^'7'; >) ^O^tU > 
fb^^. 7^»;K>. 4, 4' -ex (x, y-vv7 

7 -vV ^;U7 ^ y - 1 -y 'f-;t'-4 ~ h 'J ^^i-:^ n;< 
^)v^/u>^<o^yu>'-2it'^^^ 7-vy'f-;u7 
^ y - 1 -y -f^;!^- 4 - h V •7;u^n;»«^;l/- 8 -7•^f 
n>^(7)7^f^y n>f|:'g^^> 1, 4 -ex 14- 
[5- (4-e:7ai-';;i/) - 2 x^ 
U;^! ^>-tf>^ox^u;t'^>-f>'ft^iK^> 1.3- 
V "7 - ;u y ^ V y7 y > y*y y > it'k^. 

1 , 5 j:--;u-3 -x^u;^-2 -ev >^ 
<r)\£^V'} yit^^. 2-7^ y- 6, 7-vyf-;i'- 
3, 4 -vb Kny-r >; v>-4 -:^>^0-7'-rU v> 

K~r$tL>5)a(i 1 0-3-1 0^;^%<7)tEH7&^ 

[0 0 3 4] 4 <OJiiC(i*«i|j!tfel§jfeS 

mn.m2h^-h(0'si^mxnm^'^<. ^6-^. iix^tt 

t:^f^£^^T*'5>o ^<Ofzi^{Zli^ W.T-m^tJfi^^^ < . 

[0 0 3 5] *««§ife%*e<0*t#i: UT(i. 8-t: K 
n^v^y »; >'07;^^^'>A^^^o^^ft^$: 

BB 59-194393 J P n . J . Appl. 

Phys., 3 2^, L 5 1 4 M, 1 9 9 3^#ra) . 
i-y ^ )\^^ ^ {] . Electrochem. 

Soc, 139^, 3610 1992^). ^7 
v7yneu v>g|3J^^ (1$Bg¥3 -3 7 2 9 2-^2r« 
#ra) , enneu v>ffil3>ft: (iRFg|¥3 - 3 7 2 9 3 
. :^7^';v>^«^ (#ra¥3-2 0 3 
9 8 2-f-^«#H3) ^7&^^if^bi^^o ^fih<Dit^^ 
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10 



10 0 3 61 mmm^m:m 4 <r>mmii. aw, 5-2 

OOnm, *fJL<lilO-100 nrnV^^o 
tSif*fe%7fc^U(i, 6 0 0 nmi-:il±<OtS«-C%7fe1--5>S5 

4- .(vvTy-»«-?^W>) -B-^-^^^t—e- (p-v 

j'-^'^ur -4H-tr7> (dcm) , 7 
xy^-«fv>9, 7iy*-it-y> 6 6 o^d^^tf "bit 

*fef&3fc®4 te-t'i.^lSS c UK-yUf^rO, 1114 U 

ft-i: K-y$i^.Sl:^i 1 o-'-i o •=e;w%<^teH7&^»i 
10 0 3 71 ±IB*»fel&*SO|6^S6^S:|6]±$-^^t 

•fSCt (J. Appl. Phys. , 65^, 361 

OK. 1 9 8 9^#SB) t*?iar-*-5>o C:cOi*^> «tfe 

m^^it&^tLxii. 3- (2* -^v->'5 ^^v; 

-7-N, N- va^f-;uT 5 y ^'T'; > 
5 3 5) , 3 - (2-^>y^Ty) }\^) 

;ur5y^-7';> (^-t>j>54 0) , 2. 3, 5, 6 
-IH, 4H--r h7V: Kn-8- b';7;W;}-n;<-f-n' 
+ /';vV-<9, 9a, 1 - g h >^'-7'; > (^'-^i; 
:^5 4 0A) , 3- (5-^'nD-2-'^VV^TV'; 
;p) _7_-;>'j^f^;i,7 = y^r-rV> (^'■r';>3 4) , 
4-h V7;i':*-nj<^;l/-tr/>tVvy [3, 2-g] ^ 

(^'■v'J>340) , N-J:-f';i'- 4 - h 'J 
:tnj<^;w-k:^>j ->V [3, 2-g] ^"^'jv (^-^ 
'JV3 5 5) , N-,>'f-A'-4 - h V 7;i':j-n^^;p- * 



♦ e^UvV [2. 3-h] i'-e'j:', g-vTZ-l, 
2, 4, 5-3H, 6H. 1 0 H-x h 9 t Kn- l - 
'^^yf^y [9, 9 a 1 - g h] ^/ v>- 1 0 - 
> 3 3 7) ^Oi'-v'j 2, 7- 

1 0^iW%<?5®H**iftLv>o 

[0 0 3 81 :*:f&?gt;i3v»r(i. m^<r) i. n ^-^^.^^ 

10 m*^iEiim^^mi)^hm^^±m. m'^^itm<nim\~ 

10 0 3 91 :^^^<DmmW.rr^itm-<r)mm.t LT 
20 [0 0 4 0] 

[« 1 ] mm/iLimmm/mmm^mitm/m^m.^^ 
i®®/iE?L*ft^i«/*«it«fei&3fce/*ig5«sfei&5fce/s^ 

h<r)-^l-^X-hm^X'. ■^^<r>m'AmM^^h<,z-k^\,^ 

[0 0 4 1 1 
IffcTl 



40 



[0 0 4 2] 

[^b8l 




C(CH3)3 



lO 0 4 31 mn-^^'^'JTV-A^m^^ (Appl. 
Phys. Lett.. 55 1489 K. 1989 
^;jpn. J. Appl. Phys.. 31 18 
1 2H, 1 9 9 2^#fiB.) ^-e*l.t>€:PMMA^O«JiS 
U^Lfc^ (Appl. Phys. Lett., 61 JO 



m, 2793 H. 199 2^#ra) , X«± n a*3(?<t#f 

•^=f-W^m<nW^[i.. 5-200 
nm, »f U< l± 1 0 - 1 0 0 nmXhho 
[00441 ttz. rai:<, ±RO«»^»IiJV»T. # 
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u 

i> <r>X-h •) , ^#Si->-T 5 >ffc-g-^ ®¥ 5-480 

7 5-^#BB) , i^i-f, ij KV-fk-g-® (1f®¥5- 1 1 6 

2 0 4-f-#!!B) , :h7 4'-b>i3l3M^ (#P¥5-1 1 6 

2 0 5-f-#HS) , :fr^v >; rj ^'fC'^ (1fS¥5 - 1 1 

6 2 0 6-^#BS) , mm') >it^^ (#^¥5 - 1 1 6 
2 0 7 -f-^ra.) ^*»^(f hfli,^ 

[0 0 4 5] ^mm<r>mm^t. mn. 2 - 1 o o n m, 

Ell tditoflia, IP*,, ««±u«ise2 b, 

isi&*^4. iE?L^ii^3. m^m2 ^nm-mm-ri, 

o«jt usii -t- ^ c t <> -BTHfe-e* * o 

(± 121 5 tc^-f J: 9 ^ t <7) t ^ -i) <, 
10 0 4 7] lI5lC^Lfcai^«^tCiJV^T, 
7'f;v^-i2, 13, 1 4 1 t^ffit? 

T, ITOi:B&-r) i:<OHUfM^*x-i>o 

^'-12, 13. 1 4 «rMLTRGB<?)/N'5'->r'%7fc 

tic, Ig^iP, mm-b^h^ii*. »?Si1t3j»t>#x.*i:S»^ 

**>'tv><, y ^'■7 h >; 1 5 t Lr(±*-**>^: 

h «:filx.;tSS^p'&fi**iSlS$tL*„ RGB HJ+)Si--5ll 

10 0 4 81 IXi.OiJ'y-y ■< f^9~im7Ltz7A'i}^ 

h COS'S-, T^T-^f -^ 



(7) 4fgg¥7-l 4 2 1 6 9 

[0 0 4 9] *%?g<7)*^m#l£*^^*^^^H±, X YCO^ 

<±> Sl»?? *T.;tlgKJt*«tH5^**fl*-r* C i: (- ^Sr •) , M 
T*llK±UgiRB#*» lb IIM t -® L T'^<0^iRB# S X<r> 

l± 1 0 0 OlgWit^^o 

[0 0 5 0] Ji)l±*^*:*:e<;^:lsI8&O^Hg-r-*^7j^ ? f> 

«b U#Ig ? *i.^o El 6 t:-|§*Sr>^0^)l^ h 7 > V 
(TFT) tj5»'c)ii^Ti'T--f • V 

TFT (TFTK TFT2) t 1 n > t-*> -9" 

(c) t^hmm.^\\.. EBTLfEitft ^^'m^^aLTi/^ 

-5.0 IEt!j«-^fflt-2oolES (SCANliffi, DATA 

JO [0 0 5 1] J-JLTl-^^-c^Sii^SrSiSqi-^o 11 6 OHfS 
ig±-CI4TFT«rFETi: LT^aLrv^^**, TFT 
l±^:$:fi!jlc(4M0S-FET tamL7t«jt • E&f'^T-ab 

14, l^-fvftfCSKL, S*?§*tfc7'f vtfO^HSR. 
fttcON7}»0FF*«<O^i-f-S-4-x.^.o WR-f^fz^<r>'^,. 
M^'SCANEST'**), ■|i-^?r^x.'&^S34^DATA 
1EM-C**o v»f, S«?4^t,@Ept,SCAN1I-^ (SCA 
NIES<OA*M-^) 7>*HIGHO^, TFTH±ON<^ 
40 Wi'^tt:\)^ tpKi:ffiFE<0i;fi^l4DATAM-^**H I G 
H^ribH I GHIC, L0W3te>L0Wti:'&o t^ioT, 
DATAM#35«H I GH'i'9TFT2«40N4:^r»), tti 
:^>1£e (H««M0Se:) I4H I GHtifc'S.o t.fz. D 
ATA<i-f-**LOW^:iblfTFT2(40FFi:'i'3, US 
:/3m«4LOWti-5)o ^<r)Vk. SCANii-f-*«LO 

w, Ep*,, f^mmms^.tt'^tzn. TFTii±oFFt 

ttih-bK 4'IBI«ffiFEOSfii:J43>f'V-«fCtcJ: O^jf 

$*tT^fk-*-f, DATA^-^7j»^fkt-c(>ai:^mfi:<o 

50 Bj^Sr^try-f VjJ*atR*t®, SCANm#*« 
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(8) 

13 

[0 0 5 2] r^-r -f r • h i; ^'XESSUfflv^ibtl^ 
TFTO##tLT(±, #fB^BS->U:3> (a-Si) . 
^igfivV^V (po 1 y-S i) , -tW-ft* K^'i' 
A (CdSe) tm^fhm,^ T F T«ii t LTJi. iS 

^tRIi: LT, i£;^5'**ffl«igOa-S i TFTSrE17U 10 
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